

NEPP Mission 


The NEPP mission is to 
provide guidance to NASA 
for the selection and 
application of 
microelectronics 
technologies, to improve 
understanding of the risks 
related to the use of these 
technologies in the space 
environment and to ensure 
that appropriate research i 
performed to meet NASA 
mission assurance needs. 


Typical CMp Cross Section 
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NEPF Task: Packaged Device Deprocessing for Testability 


NEPP interests span electronic parts technologies 
- Emerging semiconductors and packages 
~~ Commonly-used “mission building blocks” 

New state-of-the-art commercial products 
NEPP is multi-disciplinary 

Including radiation, materials, test, experimentation, process and 
specification experts across NASA and its partners 

NEPP has close, cooperative and long-standing relationships with 
government and non-government entities worldwide 

NEPP provides unique capabilities within NASA 
-- Eminaie technologies in advance of mission needs 
| Provide assistance with risk management of technology insertion 


NEPP Overview 

* NEPP supports all of NASA for >15 years 

- 7 NASA Centers and JPL actively participate 

* The NEPP Program focuses on the reliability aspects of 
electronic devices 

- Integrated circuits such as a processor in a computer or optical 
components such as might be used in a communication link, 

* There are three principal aspects of this reliability: 

- Lifetime, inherent failure and design issues related to the 
electronic parts technology and packaging, 

- Effects of space radiation and the space environment on these 
tec tioef ogles ¥ and: 

- Creati on and liiat ritsiiiiriee- erf Ifits assy ranee support 
i nf restructure recpl rid far rrilaa 1 on ey caries 


Ekefnad a sryme fminre 

mu 'ftmmwiui * *U y < t nmi 1 -h r 


Industrial Exhibit Poster to be presented by Kenneth LaBel at several conferences throughout 2008 
(including CMSE, HEART, SEESYM, NSREC, and RADEX). 


2 


Sample challenges for radiation testing of “simple” memories 


Category 

1997 

2007 

Implication 

Device 

SRAM 

SDRAM DDR2 

More complex 
architecture 

Feature 

Size 

>=1.0 um 

<=90nm 

Miniscule target 

Density 

4 Mb 

1 Gb 

Large tester data storage; 
Difficult data analysis 

Speed 

<50 M Hz 

>1 GHz 

Drives challenges for at* 
speed test and data 
collection; transient 
propagation; 
therrnal/mechanical 
challenges 

Package 

DIP or LCC 

TSOP or FBGA 

Difficult access for heavy 
ion and high-temperature 
testing 

Notes 

Mostly 

ceramic, 

simple 

operating 

modes 

Plastic, flip-chip, 
many operating 
modes 

Complex signatures for 
error and data analysis; 
'‘Unknown’’ features 


UEPP Has a Wide Range of FY08 
Efforts 

* A few samples follow highlighting work on state- 
of-the-art technologies 

- Keys to missions in early to mid design phases 

* NEPP’s sister program, NEPAG, focuses on 
challenges more relevant to the missions that are 
“bending metal” 
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Sample Efforts on Advanced Electronic 
Technologies 
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NEPP POC for embedded actives: Linda Del Castillo, JPL 


NEPP POC for extreme temperature 
Richard Patterson, GRC 


Improving understanding of risk and test methods 

Can we test anything completely? 


“Complete 5 - Single Event Effect (SEE) Radiation Test Matrix 
for a commercial SDRAfi (does not include temperature variations) 


Power Supply Voltages 


-loure per loo per Test Matrix Point 

Hours 

Caps 

Implications: 

mance is now appiication-sp 
be viewed in the same light 
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Number of Samples 

68 

Modes of Operation 

4 

Test Patterns 

3 

Frequencies of Operation 
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FPGAs: Radiation Testing, Test IVfethod Development, Data Interpretation and 

User Insertion 



NEPPPOCs: 
Melanie Berg,. MEIZGSFC 
Greg Men, JPL 


FPGAs: Packaging and Support Devices 



Plastse BGA (PBGA) C otamn CB&A {CmA} 


Device Packaging 
HBPP POCs: Reza Ghaffartan, JPL 
Jill Mohammed, GSFC 



Typical Efzpmm bit 

Radiation and Reliability of FLASH NVMs 
NEPP POCs: Doug Sheldon, JPL (reliability) 
Tim Oldham, PerotS ystems/GSFC (radiation) 



Radiation Effects on Low-Voltage Regulators 

NEPP POC; Ken LaBel, GSFC (acting) 
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NEPP Mission 
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setodlion and application of rrMfOafecterhos technoiogias, to 
imprest understanding of to# rtstii related to lie ilia of 
those technologies, to toe spam mmmmmt and to ensure 
that appropriate research is paeformad to meat NASA 
mision assurance needs. 


NEPP Overview 
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• A few samples follow highlighting work on state-of-the- 
art technologies 

- Keys to missions in early to mid design phases 

* NEPP’s sister program, NEPAG S focuses on challenges 

llllllM^ ding metal" 


Sample Efforts on Advanced 
Electronic Technologies 


New Challenges 


improving Understanding of 
Risk and Test Methods 
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